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SOLUTION: An oxidation preventing layer 9 having four- 
layered structure is formed by alternately laminating a 
first oxidation preventing layers 9A made of Ca thin film 
having smaller work function than that of a second 
negative electrode layer 8, and a second oxidation 
preventing layers 9B made of Al thin film having larger 
work function than that of the first oxidation preventing 
layer 9 A, on a negative electrode 8 having double-layer 
structure formed by laminating a second negative 
electrode layer 8B made of Al, on the upper surface of a 
first negative electrode layer 8A made of Ca thin film. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Organic electroluminescence equipment characterized by carrying out the laminating of the 
much more antioxidizing layer at least on a substrate on the upper surface of the aforementioned cathode 
in the organic electroluminescence equipment which comes to carry out the laminating of an anode 
plate, luminescent organic layer much more at least, and the cathode one by one. 
[Claim 2] Organic electroluminescence equipment according to claim 1 with which the aforementioned 
cathode is characterized by the bird clapper from the two-layer structure to which the laminating of the 
first cathode which touches the luminescent aforementioned organic layer, and the second cathode with 
a bigger work function than the first cathode concerned was carried out. 
[Claim 3] Organic electroluminescence equipment according to claim 1 or 2 with which the 
aforementioned antioxidizing layer which touches the aforementioned cathode at least is characterized 
by the bird clapper from material with a work function smaller than the formation material of the 
touching cathode concerned. 

[Claim 4] Organic electroluminescence equipment given in the claim 1 to which the aforementioned 
antioxidizing layer is characterized by the bird clapper from alkali metal or alkaline earth metal, or any 1 
term of 3. 

[Claim 5] Organic electroluminescence equipment given in the claim 1 to which the aforementioned 
antioxidizing layer is characterized by the bird clapper from calcium, or any 1 term of 4. 
[Claim 6] Organic electroluminescence equipment according to claim 1 or 2 which a laminating is 
carried out at least to the upper surface of the aforementioned cathode, and is characterized by carrying 
out the laminating of the first antioxidizing layer which consists of a small material of a work function 
rather than the formation material of the touching cathode concerned, and the second antioxidizing layer 
which a laminating is carried out to the upper surface of the first antioxidizing layer concerned, and 
consists of a big material of a work function rather than the aforementioned first antioxidizing layer by 
turns as the aforementioned antioxidizing layer. 

[Claim 7] The aforementioned first antioxidizing layer consists of alkali metal or alkaline earth metal, 
and the aforementioned second antioxidizing layer is aluminum. Silver, gold, or organic 
electroluminescence equipment according to claim 6 characterized by the bird clapper from the alloy 
containing these. 

[Claim 8] Organic electroluminescence equipment according to claim 6 or 7 with which the 
aforementioned second antioxidizing layer is characterized by the bird clapper from aluminum by the 
aforementioned first antioxidizing layer consisting of calcium. 

[Claim 9] The manufacture method of the organic electroluminescence equipment characterized by 
having the process which carries out the vacuum evaporationo of the antioxidizing layer on a substrate at 
the upper surface of the aforementioned cathode using the same mask as the time of the aforementioned 
cathode formation in the manufacture method of the organic electroluminescence equipment which 
comes to carry out the laminating of an anode plate, luminescent organic layer much more at least, and 
the cathode one by one. 
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[Claim 10] The manufacture method of the organic electroluminescence equipment characterized by 
having the process which carries out the vacuum evaporationo of the antioxidizing layer on a substrate at 
the upper surface of the aforementioned cathode using the mask which the upper surface and the end 
face of the aforementioned cathode expose in the manufacture method of the organic 
electroluminescence equipment which comes to carry out the laminating of an anode plate, luminescent 
organic layer much more at least, and the cathode one by one. 

[Claim 1 1 ] On a substrate, The manufacture method of the organic electroluminescence equipment 
characterized by having the process which carries out the vacuum evaporationo of the antioxidizing 
layer to the upper surface of the aforementioned cathode using the mask which a viewing area exposes 
in the manufacture method of the organic electroluminescence equipment which comes to carry out the 
laminating of an anode plate, luminescent organic layer much more at least, and the cathode one by one. 
[Claim 12] The manufacture method of organic electroluminescence equipment given in the claim 9 
characterized by forming the aforementioned antioxidizing layer with material with a work function 
smaller than the formation material of the touching aforementioned cathode, or any 1 term of 1 1. 
[Claim 13] The manufacture method of organic electroluminescence equipment given in the claim 9 
characterized by carrying out the laminating of the second antioxidizing layer which consists of a big 
material of a work function by turns, and forming it rather than the aforementioned first antioxidizing 
layer by carrying out a laminating to the first antioxidizing layer which consists of a small material of a 
work function rather than the formation material of the aforementioned cathode which touches the 
aforementioned antioxidizing layer, and its upper surface, or any 1 term of 1 1 . 
[Claim 14] The manufacture method of the organic electroluminescence equipment which is 
characterized by providing the following and which comes to carry out the laminating of an anode plate, 
luminescent organic layer much more at least, and the cathode one by one on a substrate To the upper 
surface of the aforementioned cathode, it is the first antioxidizing layer, the [ the first antioxidizing layer 
used as the process which carries out the vacuum evaporationo of the second antioxidizing layer by turns 
one by one using the same mask as the time of the aforementioned cathode formation, and the best layer 
in the aforementioned antioxidizing layer, or ] - the process which carries out the vacuum evaporationo 
of the 2 antioxidizing layers using the mask which the upper surface and the end face of the 
aforementioned cathode expose 

[Claim 15] On the substrate characterized by providing the following Anode plate The manufacture 
method of the organic electroluminescence equipment which comes to carry out the laminating of much 
more luminescent organic layer and the cathode one by one at least To the upper surface of the 
aforementioned cathode, it is the first antioxidizing layer, the [ the first antioxidizing layer used as the 
process which carries out the vacuum evaporationo of the second antioxidizing layer by turns one by one 
using the mask which a viewing area exposes, and the best layer in the aforementioned antioxidizing 
layer, or ] the process which carries out the vacuum evaporationo of the 2 antioxidizing layers using 
the mask which the upper surface and the end face of the aforementioned cathode expose 
[Claim 16] Electronic equipment characterized by equipping a claim 1 or any 1 term of 8 with the 
organic electroluminescence equipment of a publication as the aforementioned display object in the 
electronic equipment which equipped the display object and the display object concerned with the drive 
circuit which supplies a driving signal 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the organic 
electroluminescence (it calls organic [ EL ] hereafter) equipment used as display or the light source, its 
manufacture method, and the electronic equipment using it. 
[0002] 

[Description of the Prior Art] Organic EL display object which an organic EL element (self- 
luminescence element which comes to arrange much more luminescent organic layer between cathode 
and an anode plate at least) is made to correspond to a pixel, and is equipped with it Since low-power 
[ the display performance which was excellent in high brightness that it is spontaneous light, that a 
direct-current low-battery drive is possible, that responsibility is high-speed, and by being luminescence 
by the solid-state organic film, thin-shape-izing, lightweight-izing, and ]-izing is possible, it is expected 
as what will change to a liquid crystal display object in the future. 

[0003] However, there was a trouble that the outstanding property mentioned above was no longer 
acquired in connection with the composition member of an element deteriorating by aging in an organic 
EL element. The fact that cathode and a luminescent organic layer oxidize with oxygen and the moisture 
in the atmosphere especially is cited as this cause. Then, in order to solve the above-mentioned problem, 
means to suppress permeation of the oxygen from a cathode side and moisture are taken by making 
cathode into the two-layer structure on a substrate in the organic EL element which comes to carry out 
the laminating of an anode plate, luminescent organic layer much more at least, and the cathode one by 
one. Here, the first catholyte which touches a luminescent organic layer is formed from the formation 
material (for example, calcium thin film) of a low work function, and the second catholyte by which a 
laminating is carried out to the upper surface is formed from this first catholyte from the formation 
material (for example, aluminum thin film) of a high work function. 

[0004] While the first catholyte functions by the above-mentioned means as cathode which has high 
luminous efficiency, the second catholyte has achieved the function as a passivation film which 
suppresses permeation of the oxygen to the first catholyte and a luminescent organic layer, and moisture. 

[0005] 

[Problem(s) to be Solved by the Invention] However, although aluminum plentifully used as the second 
catholyte among the two-layer structure of the above-mentioned cathode was the metal which has 
stability to oxygen or moisture, the fault that a pinhole tends to be made was shown in the layer front 
face. For this reason, from this pinhole, oxygen and moisture infiltrated into the first catholyte or the 
luminescent organic layer, and there was a possibility of promoting degradation of an organic EL 
element. 

[0006] this invention is made in view of the above-mentioned situation, further, by carrying out the 
laminating of the antioxidizing layer of cathode which can absorb oxygen and moisture on the upper 
surface, suppresses permeation of the oxygen to cathode and a luminescent organic layer, and moisture, 
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and makes it the technical problem to offer the organic electroluminescence equipment which made it 
possible to raise the life of an organic EL element, its manufacture method, and the electronic equipment 
using it. 
[0007] 

[Means for Solving the Problem] this invention is characterized by carrying out the laminating of the 
much more antioxidizing layer at least on a substrate on the upper surface of the aforementioned cathode 
in the organic electroluminescence equipment which comes to carry out the laminating of an anode 
plate, luminescent organic layer much more at least, and the cathode one by one. 
[0008] In this organic electroluminescence equipment, the aforementioned cathode is characterized by 
the bird clapper from the two-layer structure to which the laminating of the first cathode which touches 
the luminescent aforementioned organic layer, and the second cathode with a bigger work function than 
the first cathode of the above was carried out. In this organic electroluminescence equipment, the 
aforementioned antioxidizing layer which touches the aforementioned cathode at least is characterized 
by the bird clapper from material with a work function smaller than the formation material of the 
touching cathode concerned. 

[0009] In this organic electroluminescence equipment, the aforementioned antioxidizing layer is 
characterized by the bird clapper from alkali metal or alkaline earth metal. In this organic 
electroluminescence equipment, the aforementioned antioxidizing layer is characterized by the bird 
clapper from calcium. 

[0010] In this organic electroluminescence equipment, as the aforementioned antioxidizing layer, a 
laminating is carried out to the upper surface of the aforementioned cathode at least, and it is 
characterized by carrying out the laminating of the first antioxidizing layer which consists of a small 
material of a work function rather than the formation material of the touching cathode concerned, and 
the second antioxidizing layer which a laminating is carried out to the upper surface of the first 
antioxidizing layer concerned, and consists of a big material of a work fimction rather than the 
aforementioned first antioxidizing layer by turns. 

[001 1] carrying out the laminating of the first antioxidizing layer and the second antioxidizing layer to 
carrying out a laminating by turns one by one here on the upper surface of cathode — pointing out -- the 
[ for example,, / the first antioxidizing layer and ] -- even if it carries out the every laminating of the 2 
antioxidizing layers further, respectively — the [ the first antioxidizing layer and ] — it does not matter 
even if it carries out the laminating of the 2 antioxidizing layers more than a bilayer, respectively, or 
even if it carries out the laminating of a bilayer and the second antioxidizing layer for that is, — if it 
considers as the first antioxidizing layer which the antioxidizing layer formed in the upper surface of 
cathode at least turns into from material with a work function smaller than the formation material of the 
touching cathode — layer of the best side the [ the first antioxidizing layer or ] - you may be any of 2 
antioxidizing layers 

[0012] The aforementioned first antioxidizing layer consists of alkali metal or alkaline earth metal in 
this organic electroluminescence equipment, and the aforementioned second antioxidizing layer is 
aluminum. It is characterized by the bird clapper from the alloy containing silver, gold, or these. In this 
organic electroluminescence equipment, the aforementioned first antioxidizing layer consists of calcium, 
and the aforementioned second antioxidizing layer is characterized by the bird clapper from aluminum. 
[0013] this invention is characterized by having the process which carries out the vacuum evaporationo 
of the antioxidizing layer on a substrate at the upper surface of the aforementioned cathode using the 
same mask as the time of the aforementioned cathode formation in the manufacture method of the 
organic electroluminescence equipment which comes to carry out the laminating of an anode plate, 
luminescent organic layer much more at least, and the cathode one by one. this invention is 
characterized by having the process which carries out the vacuum evaporationo of the antioxidizing 
layer on a substrate at the upper surface of the aforementioned cathode using the mask which exposes 
the upper surface and the end face of the aforementioned cathode in the manufacture method of the 
organic electroluminescence equipment which comes to carry out the laminating of an anode plate, 
luminescent organic layer much more at least, and the cathode one by one. 
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[0014] this invention is on a substrate. It is characterized by having the process which carries out the 
vacuum evaporationo of the antioxidizing layer to the upper surface of the aforementioned cathode using 
the mask which a viewing area exposes in the manufacture method of the organic electroluminescence 
equipment which comes to carry out the laminating of an anode plate, luminescent organic layer much 
more at least, and the cathode one by one. Here, a viewing area points out the thing of the field which 
holds a display function in organic electroluminescence equipment. 

[0015] In the manufacture method of this organic electroluminescence equipment, it is characterized by 
forming the aforementioned antioxidizing layer with material with a work function smaller than the 
formation material of the touching aforementioned cathode. In the manufacture method of this organic 
electroluminescence equipment, it is characterized by carrying out the laminating of the second 
antioxidizing layer which consists of a big material of a work function by turns, and forming it rather 
than the aforementioned first antioxidizing layer by carrying out a laminating to the first antioxidizing 
layer which consists of a small material of a work function rather than the formation material of the 
aforementioned cathode which touches the aforementioned antioxidizing layer, and its upper surface. 
[0016] In the manufacture method of organic electroluminescence equipment that this invention comes 
to carry out the laminating of an anode plate, luminescent organic layer much more at least, and the 
cathode one by one on a substrate The same mask as the time of the aforementioned cathode formation 
is used for the upper surface of the aforementioned cathode for the first antioxidizing layer and the 
second antioxidizing layer, the [ the first antioxidizing layer used as the process which carries out 
vacuum evaporationo by turns one by one, and the best layer in the aforementioned antioxidizing layer, 
or ] ~ it is characterized by having the process which carries out the vacuum evaporationo of the 2 
antioxidizing layers using the mask which exposes the upper surface and the end face of the 
aforementioned cathode 

[0017] this invention is on a substrate. Anode plate in the manufacture method of the organic 
electroluminescence equipment which comes to carry out the laminating of much more luminescent 
organic layer and the cathode one by one at least The mask with which a viewing area exposes the first 
antioxidizing layer and the second antioxidizing layer to the upper surface of the aforementioned 
cathode is used, the [ the first antioxidizing layer used as the process which carries out vacuum 
evaporationo by turns one by one, and the best layer in the aforementioned antioxidizing layer, or ] - it 
is characterized by having the process which carries out the vacuum evaporationo of the 2 antioxidizing 
layers using the mask which the upper surface and the end face of the aforementioned cathode expose 
[0018] this invention is characterized by having organic electroluminescence equipment mentioned 
above as the aforementioned display object in the electronic equipment which equipped the display 
object and the display object concerned with the drive circuit which supplies a driving signal. In the 
organic electroluminescence equipment in this invention, since it becomes possible to suppress 
permeation of the oxygen to cathode and a luminescent organic layer, and moisture by having carried 
out the laminating of the much more antioxidizing layer to the upper surface of cathode at least, 
degradation of the property in an organic EL element with the passage of time is prevented, and it 
becomes possible to attain reinforcement of organic electroluminescence equipment. 
[0019] Here, alkali metal or alkaline earth metal, such as calcium (calcium), magnesium (Mg), caesium 
(Cs), and strontium (Sr), etc. are mentioned as a small material of the work function which forms an 
antioxidizing layer. The first antioxidizing layer which carries out a laminating to the upper surface of 
cathode at least, and consists of material with a work function smaller than the formation material of the 
touching cathode concerned as an antioxidizing layer especially, While the first antioxidizing layer 
functions as an absorption layer which absorbs oxygen and moisture by carrying out a laminating to the 
upper surface of the first antioxidizing layer concerned, and carrying out the laminating of the second 
antioxidizing layer with a bigger work function than the first antioxidizing layer by turns The second 
antioxidizing layer comes to function as a protective coat (passivation film) of the first antioxidizing 
layer. Therefore, it becomes possible to perform antioxidizing of an organic EL element more 
efficiently. 

[0020] Here, alkali metal or alkaline earth metal, such as calcium (calcium), magnesium (Mg), caesium 
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(Cs), and strontium (Sr), etc. are mentioned as a small material of the work function which forms the 
first antioxidizing layer. Moreover, it is aluminum (aluminum) as a material with a bigger work function 
than the first antioxidizing layer which forms the second antioxidizing layer. Silver (Ag), gold (Au) or 
the alloy containing these, for example, an aluminum-chromium (aluminum-Cr) alloy, an aluminum- 
lithium (aluminum-Li) alloy, etc. are mentioned. 

[0021] ** [ you may make it two or more first antioxidizing layers which form this multilayer structure 
form all layers with the same material, such as calcium, ] For example, even if setting to calcium the 
layer which touches cathode and setting the other layer to Cs etc. forms each with a different material, it 
does not care about them. Similarly, it may be made for two or more second antioxidizing layers which 
form multilayer structure to also form all layers with the same material, and it does not matter even if it 
makes it form with a material different, respectively. 

[0022] Moreover, the first antioxidizing layer, If it constitutes from a calcium (calcium) thin film and the 
second antioxidizing layer is constituted from a golden (Au) thin film, since it is also possible to form 
the antioxidizing layer which has light-transmission nature, it becomes possible to make luminescence 
from the thing side which has light-transmission nature for cathode further, then a cathode side realize. 
Furthermore, a work function is small in cathode. For example, a work function is bigger than the first 
cathode which consists of alkali metal or alkaline earth metal, and the first cathode concerned. For 
example, aluminum, By considering as the two-layer structure with the second cathode which consists 
either or these alloys of gold and silver etc., it is effective in order to raise the luminous efficiency of 
organic electroluminescence equipment. 

[0023] According to the manufacture method of the organic electroluminescence equipment in this 
invention, it becomes possible to manufacture the organic electroluminescence equipment in this 
invention easily. Moreover, in order to use the metal thin film used as cathode from the former as a 
protective coat by carrying out a laminating, it becomes possible to cut down the manufacturing process 
and manufacturing cost concerning manufacture of a protective coat. 

[0024] It becomes possible by carrying out the laminating of the antioxidizing layer so that the upper 
surface and the end face of cathode may be worn especially to prevent permeation of the oxygen from a 
periphery, and moisture effectively. In the electronic equipment in this invention, it becomes possible to 
attain reinforcement of the electronic equipment which enables outstanding display performance, thin- 
shape-izing, lightweight-izing, and low-power-ization by having had organic electroluminescence 
equipment mentioned above as the display object. 

[0025] Moreover, since oxidization of an organic EL element can be suppressed by the antioxidizing 
layer, even if it does not form a closure substrate, a sealing agent, etc. aiming at antioxidizing, in order 
to end, it is the miniaturization of electronic equipment. It is effective in order to realize thin film- 
ization. 
[0026] 

[Embodiments of the Invention] Hereafter, the form of 1 operation of this invention is explained with 
reference to a drawing. 

(The first operation form) Drawin g 1 is the cross section showing 1 operation form of the organic EL 
panel concerning this invention. Organic EL panel 100a is the TFT (TFT: Thin Film Transistor) 
cambium 2 (in addition) which are a substrate 1 and the element for a drive formed in the upper surface 
as shown in drawin g 1 . The insulating film 3 and the pixel interval wall 4 (bank) which a laminating is 
carried out one by one to each TFT omitting all over drawing on the upper surface of this TFT cambium 
2, and are dividing the substrate 1 top into two or more luminescence fields (pixel field) L, The anode 
plate layer 5 and the hole-injection layer 6 by which a laminating is carried out one by one into the 
luminescence field L divided on this bank 4, luminescent organic layer 7, Shell composition is carried 
out with the catholyte 8 by which a laminating is furthermore carried out to the 1st page of the whole 
substrate on it, the antioxidizing layer 9 of this catholyte 8 by which a laminating is further carried out to 
the upper surface, and the closure substrate 1 1 of this antioxidizing layer 9 further stuck on the upper 
surface through a sealing agent 10. 

[0027] Here, organic EL-element E consists of the anode plate layer 5, a hole-injection layer 6, a 
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luminescent organic layer 7, and a catholyte 8, and the light which the electron and the hole combined in 
the luminescent organic layer 7, and was produced is irradiated by the substrate 1 side shell exterior by 
impressing voltage between this anode plate layer 5 and catholyte 8. The anode plate layer 5 is formed 
from ITO (tin dope indium oxide), IZO (zinc dope indium oxide), etc. 

[0028] The hole-injection layer 6 is formed from low-molecular material, such as polymeric materials, 
such as "Bytron P" (PEDOT:polyethylene dioxythiophene) by the Beyer company etc., or TPD, m- 
MTDATA, and a copper phthalocyanine. The luminescent organic layer 7 is formed from the low- 
molecular (aluminum quinolinol complex) material of the poly fluorene derivative, polymeric materials, 
such as PPV (poly para-phenylene vinylene), or Alq3, etc., etc. 

[0029] The catholyte 8 is taken as the two-layer structure to which the laminating of first catholyte 8A 
which touches the luminescent organic layer 7, and the second catholyte 8B which consists of a big 
material of a work function rather than this first catholyte 8A was carried out. Here, the catholyte 8 is 
connected with ejection cathode 8a formed in the outside of the viewing area D in the substrate 1 upper 
surface, and voltage is impressed from this ejection cathode 8a. 

[0030] Here, first catholyte 8 A is formed from a small material of the work function which are alkali 
metal or alkaline earth metal, such as calcium, Sr, Be, Mg, Ba, Li, Na, K, Rb, and Cs. moreover, alloy 
with which second catholyte 8B contains the simple substance of aluminum, Au, and Ag, or these (for 
example, an aluminum-Cr alloy, an aluminum-Li alloy) etc. - it is formed from a big material of a work 
function rather than first catholyte 8A, and as long as it is a stable metal, you may form from the metal 
which a pinhole tends to generate 

[0031] First catholyte 8 A functions among the catholytes 8 which have this two-layer structure as 
cathode which makes high luminous efficiency possible since the electronic injection efficiency is high, 
and second catholyte 8B is functioning as a passivation film for protecting oxygen and moisture, and 
first catholyte 8 A that is easy to react. Moreover, antioxidizing layer 9, It consists of first antioxidizing 
layer 9A much more at least which consists of a small material of a work function rather than second 
catholyte 8B. however ~ in order to acquire the high antioxidizing effect ~ this first antioxidizing layer 
9 A and material with a bigger work function than this layer - a shell - it is desirable to consider as the 
multilayer structure to which the laminating of the second antioxidizing layer 9B was carried out by 
turns 

[0032] Here, as first antioxidizing layer 9 A, it is formed rather than second catholyte 8B from material, 
such as alkali metal, such as calcium, Sr, Be, Mg, Ba, Li, Na, K, Rb, Cs, etc. with a small work function, 
or alkaline earth metal. Moreover, although formed rather than this first antioxidizing layer 9A as 
second antioxidizing layer 9B from alloys containing simple substances, such as Au and Ag, or these, 
such as an aluminum-Li alloy, a big material, for example, the aluminum-Cr alloy, of a work function, 
etc., as long as it is a stable metal, you may form from the metal which a pinhole tends to generate. In 
addition, the plurality which forms multilayer structure antioxidizing [ first ] layer 9A Reaches, and even 
if second antioxidizing layer 9B may form all layers with the same formation material and forms each 
layer with a different formation material, it is not cared about. 

[0033] First antioxidizing layer 9A has the function which absorbs oxygen and the moisture in the 
atmosphere since it is formed in the upper surface of second catholyte 8B which consists of a stable 
metal among this antioxidizing layer 9, and second antioxidizing layer 9B has the function as a 
PASSHIBESHO film which protects first antioxidizing layer 9A. Furthermore, the insulating film 3 is 
Si02. It is formed from a film and a bank 4 is formed from a polyimide, acrylic resin, etc. which are 
insulator material. 

[0034] Furthermore, the closure substrate 1 1 is formed from semiconductors, such as glass, a metal, and 
silicon, plastics, etc., and is carrying out lamination closure with the substrate 1, using epoxy system 
********** of 2 fluidity, UV hardening type resin, etc. as an encapsulant 10. Next, the manufacture 
method of organic EL panel 100a a publication is explained to the 1st operation gestalt. 
[0035] First, the TFT cambium 2 is formed for formation material, such as stratum functional which 
constitutes each TFT provided in the TFT cambium 2, an insulating layer, a protective layer, and an 
electrode layer, for example, on the substrate 1 used as a viewing area D on the substrate 1 which 
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consists of glass by repeating membrane formation by plasma CVD (Chemical Vapor Deposition), and 
patterning and etching by the photolithography process two or more times, and performing them. 
[0036] Subsequently, it is Si02 to the upper surface further. After forming a film by plasma CVD, the 
insulating film 3 is formed by performing patterning and etching according to a photolithography 
process. And after forming insulating material, such as a polyimide, on this upper surface by plasma 
CVD similarly, a bank 4 is formed in it by performing patterning and etching according to a 
photolithography process. A substrate 1 top is divided into two or more luminescence fields L by this 
insulating film 3 and bank 4. 

[0037] Subsequently, by performing patterning and etching according to a photolithography process, 
after forming the thin film which consists of ITO by the sputtering method etc. from the upper surface of 
this bank 4, while forming the anode plate layer 5 in the luminescence field L, it takes out on the outside 
of the viewing area D on a substrate 1, and cathode 8a is formed. Subsequently, on the upper surface of 
the anode plate layer 5, as a hole-injection layer 6, a solvent is dissolved, PEDOT is used as a solution, 
and membranes are formed by the ink-jet method etc. 

[0038] Subsequently, on the upper surface of the hole-injection layer 6, as a luminescent organic layer 7, 
a xylene solvent is dissolved, red, green, and the poly fluorene derivative used as a blue luminescent 
material are used as a solution, and membranes are formed in each luminescence field L by the ink-jet 
method etc. In addition, when using low-molecular material as a material of the hole-injection layer 6 or 
the luminescent organic layer 7, forming by the vacuum deposition etc. is desirable. 
[0039] Subsequently, on the upper surface of the luminescent organic layer 7, the substrate 1 upper part 
outside ejection cathode 8a (left-hand side in drawin g 1 ) is covered, and it is the inside [ a / ejection 
cathode 8]. (right-hand side in drawing 1 ) The substrate 1 upper part forms calcium thin film used as 
first catholyte 8A by 2-20nm thickness by the vacuum deposition method etc. using the mask to expose. 
Subsequently, aluminum thin film used as second catholyte 8B is similarly formed on the upper surface 
by 100-200nm thickness by the vacuum deposition method etc. using the same mask as the time of 
calcium thin film formation, and the catholyte 8 which has the two-layer structure is formed in it. At this 
time, second catholyte 8B which consists of a stable metal can also form membranes by the sputtering 
method etc. 

[0040] Subsequently, calcium thin film used as first antioxidizing layer 9A, aluminum thin film used as 
second antioxidizing layer 9B, calcium thin film used as first antioxidizing layer 9 A, and aluminum thin 
film used as second antioxidizing layer 9B are formed on the upper surface of a catholyte 8 by the 
vacuum deposition method etc. one by one using the same mask as the time of catholyte 8 formation, 
and the antioxidizing layer 9 which has four layer structures is formed in it. Here, first antioxidizing 
layer 9A forms membranes by 2-20nm thickness like first catholyte 8A, and second antioxidizing layer 
9B forms membranes by 100-200nm thickness like second catholyte 8B. At this time, second 
antioxidizing layer 9B which consists of a stable metal can also form membranes by the sputtering 
method etc. Here, if it antioxidizing layer 9A Reaches for a start [ this ] and is made for the thickness of 
second antioxidizing layer 9B not to become below an above-mentioned minimum range, the upper limit 
will not be restricted to this. 

[0041] Subsequently, lamination closure of the closure substrate 1 1 which consists of glass is carried out 
with a substrate 1 using the epoxy thermosetting resin of 2 fluidity which is an encapsulant 10, and the 
upper surface of aluminum thin film which is the best layer of the antioxidizing layer 9 is made to 
complete organic EL panel 100a. Thus, since the oxygen and the moisture in the atmosphere are 
absorbed in the antioxidizing layer 9 by having carried out the laminating of the antioxidizing layer 9 to 
the upper surface of cathode 8, it becomes possible to suppress the oxidization of the luminescent 
organic layer 7 by which a laminating is carried out to cathode 8 and its undersurface. Therefore, since 
degradation of organic EL-element E with the passage of time can be suppressed, it becomes possible to 
attain reinforcement of organic EL panel 100a. 

[0042] Moreover, it becomes possible to suppress permeation of the oxygen from a pinhole, and 
moisture by having carried out the laminating of the antioxidizing layer 9 to the upper surface of the 
catholyte 8 which has the two-layer structure that the second catholyte 8B tends to generate a pinhole, 
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and tends to oxidize, making high luminous efficiency realizable by first catholyte 8A. Therefore, while 
making the high luminous efficiency in organic EL panel 100a realize, it becomes possible to attain 
reinforcement. 

[0043] Furthermore, it becomes possible to also make the process and cost concerning manufacture of a 
protective coat cut down by the ability preventing oxidization by carrying out the laminating of the 
metal thin film conventionally used plentifully as a catholyte 8. Furthermore, since it becomes 
unnecessary to form an encapsulant and a closure substrate aiming at antioxidizing, it becomes possible 
to realize a miniaturization and thin-shape-izing of equipment. 

[0044] especially the [ first catholyte 8A and ] - while making thin calcium thickness of 1 
antioxidizing layer 9 A - the [ second catholyte 9A and ] - if 2 antioxidizing layer 8B is formed for 
example, by Au thin film etc., since it will become possible to secure transparency, it becomes possible 
to make it also make the cathode side shell exterior irradiate In addition, in this operation form, although 
the antioxidizing layer 9 was explained as four layer structures, if the laminating of the first 
antioxidizing layer 9A is carried out to the portion which contacts cathode 8 at least, it will not restrict to 
this. For example, it is much more good also as the structure and three layer structures which carried out 
the laminating of first antioxidizing layer 9A, second antioxidizing layer 9B, and the first antioxidizing 
layer 9A one by one which carried out the laminating only of the first antioxidizing layer 9A, or 
multilayer structure of four or more layers which carried out the laminating more nearly further than this 
operation form. However, it is since the oxygen to cathode 8 and the permeation path of moisture 
become long so that the layer which carries out a laminating increases. In order to suppress further 
degradation of organic EL-element E with the passage of time, it is desirable to make an antioxidizing 
layer into multilayer structure. 

[0045] Moreover, in this operation form, although the best layer of the antioxidizing layer 9 was set to 
second antioxidizing layer 9B, not only this but first antioxidizing layer 9A is not cared about as the best 
layer. 

(The second operation form) Drawin g 2 is the cross section showing other operation forms of the 
organic EL panel concerning this invention. As shown in drawing 2 , organic EL panel 100b is formed 
so that the upper surface and the end face of the cathode 8 which carried out the laminating only of the 
second antioxidizing layer 9B which forms the best layer among the antioxidizing layers 9 in organic EL 
panel 100a of the first operation form to the undersurface, and the antioxidizing layer 9 may be worn. 
[0046] The manufacture method first carries out the laminating of calcium thin film which becomes first 
antioxidizing layer 9A on the upper surface of cathode 8, aluminum thin film used as second 
antioxidizing layer 9B, and the calcium thin film used as first antioxidizing layer 9 A one by one like 
organic EL panel 100a in the first operation gestalt. Subsequently, aluminum thin film used as second 
antioxidizing layer 9B of the best layer in the antioxidizing layer 9 is formed in an inferior surface of 
tongue by the vacuum deposition method etc. using the mask which the upper surface and the end face 
of the cathode 8 which carried out the laminating, and the antioxidizing layer 9 expose. 
[0047] Thus, by having formed so that the upper surface and the end face of the cathode 8 which carried 
out the laminating of the antioxidizing layer 9 of the best layer to the inferior surface of tongue, and the 
antioxidizing layer 9 might be worn, permeation of the oxygen from the upper surface and the end face 
of cathode 8 and the antioxidizing layer 9 and moisture can be suppressed, and degradation of organic 
EL-element E with the passage of time can be suppressed still more efficiently. In addition, in this 
operation gestalt, although the upper surface and the end face of cathode 8 and the other antioxidizing 
layers 9 were worn only in the antioxidizing layer 9 of the best layer, you may form so that the upper 
surface and the end face of cathode 8 may be worn in all the layers of not only this but the antioxidizing 
layer 9. 

(The third operation gestalt) Drawing 3 is the cross section showing other operation gestalten of the 
organic EL panel concerning this invention. 

[0048] As shown in drawin g 3 , organic EL panel 100c considers as five layer structures which carried 
out the laminating of the first antioxidizing layer 9A to the best layer of the antioxidizing layer 9 in 
organic EL panel 1 00a of the first operation gestalt, and makes antioxidizing layers 9 other than first 
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antioxidizing layer 9A which is the best layer the structure which carried out the laminating to the 
viewing area D. The manufacture method on the upper surface of the catholyte 8 first formed like 
organic EL panel 1 00a in the first operation gestalt calcium thin film used as first antioxidizing layer 9A, 
aluminum thin film used as second antioxidizing layer 9B, The outside field of a viewing area D covers 
calcium thin film used as first antioxidizing layer 9 A, and aluminum thin film used as second 
antioxidizing layer 9B, and the inside field of a viewing area D forms membranes by the vacuum 
deposition method etc. one by one using the mask to expose. 

[0049] Subsequently, membranes are formed by the vacuum deposition method etc. using the mask with 
which the upper surface and the end face of the cathode 8 which carried out the laminating, and the 
antioxidizing layer 9 expose calcium thin film used as first antioxidizing layer 9 A of the best layer in the 
antioxidizing layer 9 to the inferior surface of tongue. Thus, it becomes possible by carrying out the 
laminating of the antioxidizing layers 9 other than the best layer to a viewing area D to make the cost 
concerning manufacture of organic EL panel 100c cut down. 

[0050] In addition, although it was made to carry out the laminating of the antioxidizing layers 9 other 
than the best layer to the viewing area D, you may make it form all the layers of not only this but the 
antioxidizing layer 9 in a viewing area D in this operation gestalt. 

(Modification of the third operation gestalt) Drawin g 4 is the cross section showing other operation 
gestalten of the organic EL panel concerning this invention. Drawing 5 is the plan showing the organic 
EL panel of drawing 4 . 

[0051] As shown in drawing 4 and drawing 5 , lOOd of organic EL panels forms the absorbent (getter 
agent) 12 which consists of calcium so that the circumference of the viewing area D in organic EL panel 
100c of the third operation gestalt may be covered. The manufacture method calcium thin film of the 
four-layer antioxidizing layer 9 which carried out the laminating like organic EL panel 100c of the third 
operation gestalt which becomes first antioxidizing layer 9A of the best layer further on the upper 
surface The upper surface and the end face of cathode 8 and the antioxidizing layer 9, The formation 
presumptive region of the wrap getter agent 12 is exposed for the circumference of a viewing area D. It 
takes out with the formation presumptive region of this getter agent 12, and between cathode 8a and 
between the formation presumptive region of the getter agent 12 and lOOd peripheries of organic EL 
panels are formed by the vacuum deposition method etc. using a wrap mask. Then, while the laminating 
of the first antioxidizing layer of wrap 9A is carried out by the thickness which is 2-20nm, as the upper 
surface and the end face of cathode 8 and the antioxidizing layer 9 are shown in drawing 5 , the getter 
agent 12 comes to be formed so that the periphery of a viewing area D may be covered. Here, in this 
operation gestalt, although the getter agent 12 was formed by calcium, as long as it is the material which 
can absorb oxygen and moisture, you may form with alkali metal or alkaline earth metal, such as Sr, Be, 
Mg, Li, Na, K, Rb, and Cs, for example. 

[0052] Thus, the further antioxidizing effect is expectable by forming the getter agent 12 so that the 
circumference of the viewing area D of lOOd of organic EL panels may be covered. 
(The fourth operation gestalt) Drawin g 6 is the perspective diagram showing the mobile type personal 
computer as an example of electronic equipment which carried the organic EL panel in this invention. 
[0053] The mobile type personal computer 200 is equipped with this soma 202 equipped with the 
keyboard 201, and the display unit 203 which consists of above-mentioned organic EL panels 100a, 
100b, 100c, and lOOd. 

(The fifth operation gestalt) Drawing 7 is the perspective diagram showing the cellular phone as an 
example of electronic equipment which carried the organic EL panel in this invention. 
[0054] The cellular phone 300 is equipped with two or more operation buttons 301, the ear piece 302, 
the speaker 303, and the display panel 304 that consists of above-mentioned organic EL panels 100a, 
100b, 100c, and lOOd. 

(The sixth operation gestalt) Drawing 8 is the perspective diagram showing the digital still camera as an 
example of electronic equipment which carried the organic EL panel in this invention. In addition, it is 
shown in [ connection / with an external instrument ] simple. 

[0055] The display panel 402 which the digital still camera 400 is formed a case 401 and back [ its ], and 



http : //www4 . ipdl . j po . go . j p/cgi -bin/tran_web_c gi__ej j e 



12/2/2003 



Page 9 of 9 



consists of organic EL panels 100a, 100b, 100c, and lOOd mentioned above, Case 401 observation-side 
(setting to drawing rear- face side) The light-receiving unit 403 containing the optical lens prepared, 
CCD (Charge Coupled Device), etc., The image pck-up signal of CCD at the time of pushing a shutter 
release 404 and its shutter release 404 is equipped with the circuit board 405 transmitted and stored. 
Based on the image pck-up signal generated by carrying out photo electric translation by image pck-up 
elements, such as CCD, a display is performed in this display panel 402. 

[0056] Moreover, if it is in this digital still camera 400, the video signal output terminal 406 and the 
input/output terminal 407 for data communication are formed in the side of a case 401. And as shown in 
drawing, a personal computer 600 is connected to the input/output terminal 407 for the latter data 
communication if needed, respectively, and the television monitor 500 has at it the composition that the 
image pck-up signal stored in the memory of the circuit board 405 by predetermined operation is 
outputted to a television monitor 500 and a personal computer 600 at the former video signal output 
terminal 406 again. 

[0057] In addition, as electronic equipment equipped with organic EL panels 100a, 100b, 100c, and 
lOOd in this invention as a display object, the device equipped with the video tape recorder of not only 
this but a a television, portable television, and viewfinder type and a monitor direct viewing type, PDA, 
a portable game machine, the audio equipment for mount, the meter for automobiles, CRT, car 
navigation equipment, a pager, an electronic notebook, a calculator, a clock, a word processor, the 
workstation, the TV phone, the POS terminal, and the 
[0058] 

[Effect of the Invention] Since permeation of the oxygen from a cathode side and moisture can be 
suppressed by having formed much more antioxidizing layer in the upper surface of cathode at least 
according to the organic electroluminescence equipment of this invention as explained above, it 
becomes possible to suppress degradation of an organic EL element with the passage of time. Therefore, 
it becomes possible to attain reinforcement of the organic electroluminescence equipment which enabled 
the outstanding display performance and the outstanding miniaturization, thin-shape-izing, and low- 
power-ization. 

[0059] According to the manufacture method of the organic electroluminescence equipment of this 
invention, it becomes possible to realize the organic electroluminescence equipment of this invention 
easily. According to the electronic equipment in this invention, it becomes possible to attain 
reinforcement of the electronic equipment which enables outstanding display performance, thin-shape- 
izing, lightweight-izing, and low-power-ization by having had organic electroluminescence equipment 
mentioned above as the display object. 

[0060] Moreover, even if it does not form a closure substrate, a sealing agent, etc. aiming at 
antioxidizing by the ability suppressing oxidization of an organic EL element by the antioxidizing layer, 
in order to end, it is the miniaturization of electronic equipment. It becomes possible to realize thin film- 
ization. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 8] 
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